SUMMARY Cardiac arrhythmias occurring in association with epileptic seizures are a potential source of diagnostic confusion and a possible cause of sudden unexpected death in epilepsy. A case is described in which simultaneous ambulatory electroencephalography and electrocardiography revealed periods of asystole coinciding with epileptic seizures. The aystole appeared to precede obvious changes in the scalp recorded electroencephalogram (EEG), but clinical attacks and EEG seizure activity were not altered by pacemaker correction of the cardiac arrhythmias.
It has long been recognised that changes in heart rate and rhythm may accompany epileptic seizures. [1] [2] [3] During the last few years a number of case reports of seizure-associated cardiac arrhythmias have been published'8 which are ofinterest for two main reasons.
Firstly, it has been suggested that these arrhythmias may be the cause of some sudden unexplained deaths in epileptics.90 Secondly, seizure-associated arrhythmias may lead to misdiagnosis. The symptoms of partial seizures and of cardiac arrhythmias overlap and can easily be confused. If episodes of disturbed consciousness in an undiagnosed epileptic are recorded by ambulatory electrocardiography (AECG or "Holter" monitoring), a cardiac arrhythmia which coincides with symptoms may be erroneously regarded as the primary causative event. Pacemaker insertion5 or inappropriate antiarrhythmic drug treatment" may result. Many clinicians are aware of the possibility of cardiac arrhythmias causing secondary anoxic seizures and may regard an arrhythmia associated with a seizure as aetiologically significant. Confusion may particularly arise when seizureinduced cardiac arrhythmias occur near the onset of attacks, perhaps before seizure activity is seen in the scalp-recorded EEG.
We report a case in whom simultaneous ambulatory electroencephalography and electrocardiography (SAMMEE) recordings of seizures were made before and after successful treatment of ictal asystole with a cardiac pacemaker.
Case report
In 1972, a 55 year old man lost consciousness without warning. Six similar atacks occurred on the same day. A family practitioner who witnessed the attacks described pallor with twitching of the face and limbs. Recovery was associated with flushing, sweating, malaise, numbness of the left leg, headache and left facial weakness. If standing, he fell. An ECG was normal, except for occasional ventricular ectopics and a sinus bradycardia with RR intervals of up to 1 7 seconds. A routine EEG was described as "abnormal with transient generalised slow on one or two occasions during the recording". On these grounds a diagnosis of epilepsy was made and he was commenced on phenobarbitone and phenytoin. After three years free of attacks anticonvulsant drugs were discontinued.
He subsequently developed angina but otherwise remained well until four years later when he lost consciousness while driving and was involved in a road traffic accident which rendered him tetraplegic. In hospital he suffered another episode of loss of consciousness associated with tongue biting, cyanosis and rigidity. On recovery, he complained of chest pain. An and led to a cardiological referral. AECG showed a sinus bradycardia associated with both generalised convulsions and "blackouts" without convulsions. The bradycardia was thought 'insufficient to account for the episodes of loss of consciousness'. Carotid sinus massage had no significant effect on heart rate. He was therefore referred for neurological investigation.
A routine EEG showed generalised raised amplitude, episodic 1 5 Hz activity, most marked in the right frontal region. After withdrawal of anticonvulsant drugs, three attacks were recorded by SAMMEE. Two of the ictal recordings showed periods of sinus arrest lasting 8-9 seconds occurring near the onset of the attacks. The EEG traces appeared normal at this time but were followed within a few seconds by chewing artifact and sharp and slow wave activity (fig a) . In the third recorded attack, similar activity on the EEG was associated only with slowing of the heart rate. Two of the attacks were witnessed by ward staff. One consisted of generalised convulsions with cyanosis and tongue biting and one involved loss of responsiveness, cyanosis, facial twitching and elevation of both arms. All attacks were followed by several hours of postictal confusion. It was thought that the attacks in which asystole appeared to precede the EEG seizure activity might be cardiac in origin or, alternatively, that the period of asystole might be contributing to the duration and severity of primarily epileptic attacks. For these reasons a demand pacemaker was inserted.
The 
